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‘ [ /VISUAL CLASSIFICATION OF SOILS

PROJECT NAME: Ry

PROJECT NUMBER: {73,5
BORING NUMBER: <S- 1! COORDINATES: DATE:
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VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: 875I 3
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VISUAL CLASSIFICATION OF SOILS

PROJECT NAME: 34LLY RT.

T.0 =120

PROJECT NUMBER: 34 ] l Y
BORING NUMBER: S&-~12 COORDINATES: DATE:
ELEVATION: GWL: Depth Date/Time DATE STARTED: (-6 -89
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VISUAL CLASSIFICATION OF SOILS

W REMCOR

PROJECT NUMBER: §72%/3 PROJECT NAME: DALLY oL,

BORING NUMBER: SS-/4 COORDINATES: DATE: .
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VISUAL CLASSIFICATION OF SOILS
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VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: B7313 PROJECT NAME: B4 11/
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VISUAL CLASSIFICATION OF ROCK
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VISUAL CLASSIFICATION OF ROCK
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DRILLING METHOD _C2EIWG

COORDINATES

PROJECT NUMBER 573(2

lerosecT name D041/ V4

FIELD ENG./GEO SGK

coRE s1ze M X

PAGE L/ oF %
BORING NO. Sl

DATE

paTE sTARTED L/ /1/27

DATE COMPLETED "'1’//6/9 7

CASING INFORMATION 1| GROUNDWATER LEVEL DATA
SIZE DEPTH ACTUAL TIME DEPTH T ACTUAL TIME DEPTH
-4 > JdINT
T . Z |z - __SPACING
2 (B |5 t 3¢ DESCRIPTION 51318 REMARKS :'
z 18~ 8% 8] « IHE !
3 g | < i121% é
< R 2|2}«
= - o
&l Teolee | SIT=oNE —COTIVOED i
150 :
L LiMESTONE FALL o melsTE -
7 HRo—oo |4, | 4 BrecciaTeD Lipaesoot 5,_,79‘_&- oo
-] Ay QualTz FRAG mets THos T -
L BRoKEN SECLEA $ /it Do oAl ' -
- 7 ;’bQIIDUTI‘}L PACTIVMGE S ANDN Higw ’ )
T NOLE FéacTup )
2 L . hl TWRES Commpny To ,
" i \?)O-: 6.0 76 13> ggl::@ueur v oo BRECE 14 1300~
IAMETER wCRE . ; ]
" N FART G ot ASIMG\}.// ConsThineL ~
u . CHLeTE CRYSTALS or a :
AT /QDD/ Lowe veegrehl MS-/m;ueg o
- Y, R CreRLY Cunbonmd FRACTURE 13685139 -
”f L 1dooo g 121 CSmapllep QQ:CC!A} =172 ¢! 1400
L . Low ’ ' -
C ] éb.jﬁ 60" vepy Blokew, Borro m
- - AT NoT CRCovNECTEY ~ / ]
0 fisode.o |2es |4 : 15000
s . t""".";:\“) :
o908 (e |7 {70
l— -
i i C IRopsTA WED VERT AL
é'830080‘6 Fepc RS 3B -6
2| 45 |81 Jui 165.2"> J¢5,~ i
17(3—]




W rerrcon

@

VISUAL CLASSIFICATION OF ROCK
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UNSCANNED ITEM(S)

ONE OR MORE OF THE FOLLOWING ITEMS MAY BE ASSOCIATED
WITH THIS DOCUMENT:

PHOTOGRAPHS
DRAWINGS
OVERSIZED MAPS
ROLLED MAPS

PLEASE CONTACT THE CERCLA RECORDS CENTER TO VIEW THE
ITEM(S)
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DRILLING AND MONITORING WELL
CONSTRUCTION LOGS
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WELL NUMBER _871-7S

PROJECT NAME _Ralle EM'. Styve.

DRILLING AND WELL CONSTRUCTION LOG
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DRILLING AND WELL CONSTRUCTION LOG
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DRILLING AND WELL CONSTRUCTION LOG

WELL NUMBER _87- 77 WELL LOCATION ‘
@ ProJecT NeMe Belh Evg Shroe.  pROJECT NO. _873/3  GED/ENG. JK ¢ P
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WELL NUMBER __87-8.1 WELL LOCATION 4¢ utersedin €%t ¢ Popl
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DRILLING AND WELL CONSTRUCTION LOG
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" TOTAL DEPTH _/32.8" pia £% " WATER LEVEL . DATE/TIME
SCREEN DIA. _ LENGTH SLOT SIZE - | REF, PT. ELEV..
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DRILLING AND WELL CONSTRUCTION LDG

WELL NUMBER __87- 7.7 WELL LOCATION At Bud of S 44 St

(@ PROJECT Nave Ball, E £ PROJECT NO. _873/2 _ GED/ENG P Swallo
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e— DRILLING AND WELL CONSTRUCTION LOG
WELL NUMBER _ 87-97 Cowf. = WELL LOCATION .
PROJECT NaME _Baf, . St PROJECT NO, _R73/3 GED./ENG, 72 Sweallew
TOTAL DEPTH _/27.5”. DIA. WATER LEVEL . DATE/TIME
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DRILLING AND WELL CONSTRUCTION LOG

(==
WELL NUMBER _87- 0T WELL LOCATION ~25°S fer section
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DRILLING AND WELL CONSTRUCTION LOG

e
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DRILLING AND WEILL CONSTRUCTIDN LOG

WELL NUMBER __87-/0D Ceut =~ WELL LOCATION L
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WELL NUMBER . _S7-/S

DRILLING AND WELL CONSTRUCTION LOG

PROJECT NAME Belly E

Stryue, PROJECT NO. _ 87313

WELL LOCATION ~.50'#4)_of We 'WE of 2
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DRILLING AND WELL CDNSTRUCTIDN LOG

WELL NUMBER _ 87- /L WELL LOCATION 'VZ_‘MML Walud St 100 WE o Zud. S
@ PROJECT NoME Rully Buy, Stroe.  PROJECT NO. _873/3 GEODV/ENG 2 Swelow
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DRILLING AND WELL CONSTRUCTION LOG

WELL NUMBER _ 87-/T Cout. WELL LOCATION . , _
PROJECT NAME Really Eve. Steve.  PROJECT NO. B73/3  GED/ENG, B Sweflew
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DRILLING AND WELL CONSTRUCTION LOG

WELL NUMBER 87- 12D WELL LOCATION i ‘ £
PROJECT NAME Rally Eug. Strec. proJECT NO. _873/3  GEOVENG .2 Swelec
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DRILLING AaND WELL CONSTRUCTION LOG

weLL NuMBer —_87-12D Cowt.  wELL LOCATION _
PROJECT NAME _Belly Ewe. Steve. PROJECT NO. 87313 = GEO/ENG, _2_Skafloc
@) ToTAL DEPTH DIA, WATER LEVEL DATE/TIME
SCREEN DIA, LENGTH SLOT SIZE REF., PT. ELEV.
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WELL NUMBER
PROJECT NAME
TOTAL DEPTH

£7-13S

Ral by

DRILLING AND WELL CONSTRUCTION LOG
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APPENDIX E
CONTINUOUS RECORDER WATER LEVEL TRACES
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APPENDIX F
SYSTEMS AUDITS AND VALIDATION LETTERS
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MEMO

TO: J. A. George December 23, 1987
J. G. Kasper
P. V. Swallow

FROM:  J. A. Balint % Project No. 87313

SUBJECT: FIELD AUDIT, BALLY ENGINEERED STRUCTURES RI/FS

In accordance with the approved Field Sampling and Analysis Plan, an
initial systems audit was conducted November 18 and 19, 1987 during the
drilling and sampling activities conducted in the former waste lagoon
and small parts degreasing areas. This systems audit encompassed
appraising the performance and documentation of all field activities
conducted during this period, which included installation of and split-
spoon sampling of Borings SS1, SS2, SS4, and SS9. For this audit, the
attached checklist was developed. Explanations of and corrective
measures required for deviations from this checklist are provided after

each item where required.
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Are samples collected in accordance with the procedure
described in the Field Sampling and Analysis Plan (FSAP)
(Remcor, September 1987)7?

Is each sample collected with properly decontaminated equip-
ment as described in the FSAP?

Are QA/QC samples prepared as described in the FSAP?
Are samples stored on ice during storing and shipping?

Are all samples labeled with project name, sample number,
sample location, date and time?

Is a sample log sheet completed for each sample? Each
log sheet should inelude sample type, number, collector,
container(s), preservative, location, laboratory, date/
time collected, and date/time shipped.

Is sample custody maintained?

Has a chain-of-custody form been completed for each set of
samples prior to transferring possession. Has the
relinquishing and receiving party signed, dated, and noted
times on the form?

Is a summary of all site activities and levels of personal
protection recorded during the day?

Does the site log book summarize the contents of other site
notebooks (geologists, sample log book, health and safety)
and refer to page locations for detailed information?

Is the sample log sheet for each sample collected referenced?

This has not been done and should be added to the log book
if possible.

Are field measurements and equipment used either recorded
in the site log book or references made to another notebook?

Measurements such as water levels or organic vapor readings
are recorded in the geologist log, but are not consistently
recorded or referenced in the site log. Reference to where

these readings can be found should be made.

YES  NO

-t
o e Ty
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At the beginning of the day, is each of the following

recorded?

Is the entry
signature of

Does the log

Date

Starting time

Weather

All field personnel present
Any visitors present

of data in the site log book accompanied by the
the site leader?

book contain the following?
Arrival/departures of equipment

Sample pickup/delivery

Sample activities/sample log sheet numbers

Sampling activities are recorded but no
reference to log sheet numbers is made.

Start or completion of»borehole or monitoring
well installation or sampling activities

Health and safety issues

Is the site log book initiated at the start of first on-site

activities?

Are entries made for every day that on-site activities take

place?

Is one current log book maintained

Is the site log book maintained as part of permanent site

files?

Is the site log book a bound notebook issued by the manager
with pages consecutively numbered that cannot be removed?

This book is bound but the pages currently are not numbered

consecutively. This should be done.

Are all entries made in black ink?

AR300862
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373

YES  NO
Are incorrect entries crossed out with a single strike, ' X
initialed and dated?
This procedure has been followed except for the dating.
At the completion of entries, is the log book signed by the X
individual?
R IS T
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MEMO

TO: J. A. George January 20, 1988
J. G. Kasper
P. V. Swallow

FROM: R. S. Markwell‘fis’/&' Project No. 87313

SUBJECT: FIELD AUDIT, BALLY ENGINEERED STRUCTURES RI/FS

In accordance with the approved Field Sampling and Analysis Plan, a
second systems audit was conducted during the sampling episode conducted
from January 4, 1988 through January 9, 1988. This systems audit encom-
passed appraising the performance and documentation of all field activi-
ties conducted during this period, which inecluded ground water sampling,
surface water and sediment sampling, and subsurface soil sampling. For
this audit, the attached checklist was developed. Explanations of and
corrective measures required for deviations from this checklist are

provided after each item where required.
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YES MO

Are samples collected in accordance with the procedure X
described in the Field Sampling and Analysis Plan (FSAP)
(Remcor, September 1987)7

Is each sample collected with properly decontaminated equip- X
ment as described in the FSAP?

Are QA/QC samples prepared as described in the FSAP? X

Field blanks, rinsate blank, and field replicates were
prepared as described in the FSAP; there was one modifi-
cation in terms of location. A replicate was collected
from the municipal well (No. 3) instead of from a residen-
tial well. The number of replicates required, however,
has still been met: two for 32 ground water samples
collected.

Trip blanks were not prepared in the laboratory, but
instead were prepared shortly after arriving at the site.
The trip blanks were stored in coolers used for storing
and shipping samples for the duration of the week.

Are samples stored on ice during storing and shipping? X

Are all samples labeled with project name, sample number, X
sample location, date and time?

Is a sample log sheet completed for each sample? Each X
log sheet should include sample type, number, collector,
container(s), preservative, location, laboratory, date/

time collected, and date/time shipped.

Is sample custody maintained? X

Has a chain-of-custody form been completed for each set of X
samples prior to transferring possession. Has the

relinquishing and receiving party signed, dated, and noted

times on the form?

Is a summary of all site activities and levels of personal X
protection recorded during the day?

Does the site log book summarize the contents of other site X
notebooks (geologists, sample log book, health and safety)
and refer to page locations for detailed information?

(“f\"‘r\o"-(:
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Is the sample log sheet for each sample collected referenced?

This has not been done and should be added to the log book
if possible.

Are field measurements and equipment used either recorded
in the site log book or references made to another notebook?

Measurements such as water levels or organic vapor readings
are recorded in the geologist log, but are not consistently
recorded or referenced in the site log. Reference to where
these readings can be found should be made.
At the beginning of the day, is each of the following
recorded? '
- Date
- Starting time
- Weather
- All field personnel present
-- Any visitors present

Is the entry of data in the site log book accompanied by the
signature of the site leader?

Does the log book contain the following?
- Arrival/departures of equipment
- Sample pickup/delivery
- Sample activities/sample log sheet numbers

Sampling activities are recorded but no
reference to log sheet numbers is made.

- Start or completion of borehole or monitoring
well installation or sampling activities

- Health and safety issues

Is the site log book initiated at the start of first on-site
activities?

Are entries made for every day that on-site activities take
place?

Is one current log book maintained

“REALISTIC SOLUTIONS FOR HAZARDOUS WASTE PROBL
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YES  NO
- Is the site log book maintained as part of permanent site X
files? :
Is the site log book a bound notebook issued by the manager X
with pages consecutively numbered that cannot be removed?
Are all entries made in black ink? : X
Are incorrect entries crossed out with a single strike, X
initialed and dated?
This procedure has been followed except for the dating.
At the completion of entries, is the log book signed by the X
individual?
O Ty e
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Support Systems Incorporated
3249 Silverthorne Drive
Ft. Collins, Colorado 80526

Mr. Rob Markwell

REMCOR CORPORATION

701 Alpha Drive

Pittsburgh, Pennaylvania 135238

Subject: NUS Organic Data Validation
Samples Received on 12/01/87

Dear Mr. HMarkwell:

A level I validation was performed on the organic data from REMCOR
samples dated December 1, 1987. The samples were analyzed for
volatile HSL compounds by NUC Corporation and included the following
samples:

RBB-SS-FB~-001 RBB-S5-556-001
RBB-SS-5S6-002 RBB-SS-55S6-002A
RBB-S5-SS6-003 RBB-SS-5587-002
RBB-55-557-005 RBB-SS-TB-001

The data evaluation was based on the EPA Functional Guidelines for
Evaluating Organic Analyses document. .

RESULTS
The data package was complete as received.
All sample analysisa holding times were met.

Initial and continuing atandards calibration of asyatem performance
calibration compounds and continuing calibration compounds met CLP
requirements except for the following:

Continuing Calibration - 12/08/87
Chloromethane (SPCQC) Q.290/>0.300

No action is recommended as contract required detection limits for
chloromethane could be achieved.

All volatile soil surrogate and matrix spike recoveries met CLP
requirements except for the following:

Sample RBB-SS-TB-001
Toluene-d8 (surrogate)

No action is recommended as the laboratory demonstrated a matrix
'effect caused the recovery to be ocutside the QC limits.
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Mass calibrations of BFB for each 12 hours that samples were analyzed
‘met CLP regquirements.

A reagent blank was prepered and analyzed each 12 hours that samples

were analyzed. The following method blank summary list the compounds
that were detected and the associagted samples that were analyzed with
the blank:

Method Blank Summary

Method Blank - REMC1207L

Methylene Chloride - 12 ug/Kg
Acetone - 14 ug/Kg

Associated Samples

RBB-~SS-TB-001 RBB-5S-557-002
RBB-8S-TB-OOL1lRA RBB-55-557~00S
RBB-S5-556-002 RBB-SS-SS6-002A

Method Blank - REMC120BL

Methylene Chloride - 10 ug/Kg
Acetone - 18 ug/Kg

. Associated Samples

RBB-S55-556-003 RBB-S5S-FB~001
RBB-55-556-001 RBB-5S5-5356-003MS
RBB-~55-556-003M5D

Sample results for the above compounds should be rejected as detected
concentrations were not greater than 10 times the reagent blank
values.

In conclusion, all results for this data package should be accepted
except for the following:

1 Methylene Chloride and Toluene reaults in each
sample should be rejected as these compounds were
detected in the associated blanka. Results in the
samples were leas than 10 times the reagent blank
values.

2) Continuing calibration criteria was not met in the
standard analyzed on 12/08/87. The SPCC chloromethane
did meet the required response factor of 0.300. No
action is recommended as the detection limit for
chloromethane could be achieved.

' 3> Surrogate recovery for Toluene-d8 in sample RBB-55-TB-001
was outside QC recovery limits. No action is recommended ag the
! oy Yy e
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laboratory demonatrated the recovery waa influenced by a matrix

'effect.

Submjtted by

&

Cary/B. Jdckson
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‘i Fepruary 1988

Support Systema Incorporated
3248 Silverthorne Drive
Ft. Collins, Colorado 80526

Mr. Rob Markwell

REMCOR CORPORATION

701 Alpha Drive

Pittsburgh, Pennsylvania 15238

Subject: NUS Organic Data Validation
Samples Received on 11/19/87

Dear Mr. Markwell:

A level I validation was performed on the organic data from REMCOR
samples dated November 19, 1987. The samples were analyzed for
volatile HSL compounds by NUC Corporation and included the following
samples:

RBB-SS-FB1-000 RBB-S5-SS1-002
RBB-55-551-003 RBB-SS5-552-004
RBB-SS-5S8S3-005 RBB-SS-S59-001
RBB-S5S-55S9-001A RBB-SS-SSS9-002
RBB-SS-TB1-000

.'ﬂwadata evaluation was based on the EPA Functional Guidelines for
Evaluating Organic Analyses document.

RESULTS - , ,

The data package was complete as received.

The following samples were analyzed beyond the CLP required 10 days
for volatile scils (10 days from verified time of sample receipt

VTSR) :

RBB-SS-TB1-000 RBB-SS~-FB1-000
RBB-85-559-001MS RBB-SS-5S9-001MSD

No action ia recommended as holding times have not been fully
evaluated for soil-sediment matrices.

All initial and continuing standarda calibration of ayatem performance
calibration compounds and continuing calibration compounds met CLP
requirements.

All volatile soil surrogate and matrix spike recoveries met CLP
requirements. Relative percent differences between matrix spike and
matrix spike duplicate resutls were satisfactory.

‘Mass calibrations of BFB for each 12 hours that samples were analyzed

met CLP requirements. ‘ A
RN
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A reagent blank was prepared and analyzed each 12 hours that samples

'were analyzed. The following method blank summary list the compounds
that were detected and the associated samples that were analyzed with
the blank:

Method Blank Summary

Method Blank - REM11281

Methylene Chloride - 12 ug/Kg
Acetone - 17 ug/Kg
1,1,1-Trichloroethane - 3 ug/Kg
Toluene - 5 ug/Kg

Associated Samples

RBB-SS-533-005 RBB-55-552-004
RBB-55-551-003 RBB-S5-551-002

Method Blank - REM11291

Methylene Chloride - 11 ug/Kg
Acetone . - ©& ug/Kg
Toluene - 1 ug/Kg

‘ Associated Samples

RBB-S5-5389-001 RBB-SS-5SS$-0014A
RBB-55-559-002 RBB-SS-5S4-00S

Method Blank - REM1130L

Methylene Chloride - 13 ug/Kg
Acetone - 10 ug/Kg
Toluene - 2 ug/Kg

Assoéiated Samples

RBB-SS-TB1-000 RBB~-S5-FB1-000

Method Blank - REM1201L

Methylene Chloride - 9 ug/Kg
Acetone - 34 ug/Kg
Toluene - 3 ug/Kg

Asasociated Samples
. RBB-5S5-5S9-001MS RBB-SS-SS9-001MSD

Sample results for the above compounda should be rejected as detected
Il RN R
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concentrationa were not greater than 10 times the reagent blank
values.

In concluaion, all resulta for this data package should be accepted
except for the following:

i) Methylene Chloride, Acetone, and Toluene resultes in each
sample should be rejected as these compounds were
detected in the associated blanks. Results in the
samples were less than 10 times the reagent blank

values.,

2> Four samples were analyzed outside the 10 day holding
time requirement in the CLP Statement of Work. No
action is recommended as holding times on soil-~sediment
matrices have not been fully evaluated.

Submitted b
Carf¥ B. Jackson
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Support Systems Incorporated
3249 Silverthorne Drive
Fart Collins, Colorado 80526
(303) 226-3561

October 2, 19388

Mr. Rabert Mavrkwell

Remcor Inc.

701 Alpha Drive
Pittsburgh, Pa 15238-8310

Dear Rob:

Erclosed is the additional review and recommended action for informa-—

tiow supplied orn September &2, 13988. Should you have any questions or
require additional data review services, please feel free to call me.

Sincerely yoursg,

&

Car . JackKson
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RESULTS AND RECOMMENDATIONS

RBE~-GW-TB-00Z Methylevie chloride — 2 ug/L REE-GW-EBW-003A
Acetorme - 8 ug/L REE-GW-IW-003
Toluerme -~ 1 ug/L REB~GW-MW-081

RBEB-55-5511-001
REBE-85-5811-002
RER-58~-8511-003
REB-55-8512-002
REB-58-8812-003

REBE-GW-TE~Q0QJ3 Methylerme chloride - 4 ug/L REB—-GW~-MW-0119
Acetone - 180 ug/L REB—-GW~-MW—-011T

REB~GW—-MW—~071

REB—-GW-MW-05S

REB-GW-MW-—-002

RBE—-GW-MW—-001

REE—-GW~-RW~008

RBB-GW-TB-005 Acetone - 14 ug/L REE-SD3-003

CONCLUSIONS AND RECOMMENDAT IONS

1) The methylevie chloride, acetone, and toluene results for trip blank
REB-GW-TE-002 appear to be from laboratory background as the quantitative
numbers are below contract required quantitationm limits. Although methy-

‘lene chloride, acetorne, and toluene are detected in the above associated
samples, it is urmlikely that their gquantitative results were contributed
from the trip blank. Therefore no further actiorn is recommended.

2) The methylene chloride detected in trip blank RBB-GW-TB~003 appears
to be froem laboratory background as the gquantitative rumber is below cown-
tract required guantitation limits. Therefore no further action is recom—
mended for methylere chloride. Acetore was detected in the trip blank at
180 ug/i. This amount of acetore is considerably high and could adversely
affect any samples that were irn transit with the trvip blank. 0Only one
sample however (RBB-GW-MW—-058), had a acetone result greater than the
contract required quantitation limit. This result should be rejected.

3) Acetorne was detected in trip blank REBR-GW-TB—-00S5 at 14 up/L and the
associated sample RBB-SD-8D3-003 at 200 ug/L. It is unlikely that acetane
detected in the trip blank contributed to the sample result. Therefore no
further actiorn is recommended.

4) In regards to the soil field blank that was collected three days
after the associated sample RBB-85-88510-001: It appears that random
contamination is cccuring from the laboratory or out in the sampling field.
It does rot however appear that cross contamination from the field blank is
grossly affecting the sample. Therefore no result rejection is required
based on the scil field blank.

o g T M Q

(SO \,‘li . "

,Baoaazs

“REALISTIC SOLUTIONS FOR HAZARDOUS WASTE PROBLEAQ



® & SUPPORT

@ SYSTEMS

3249 Silverthome Drive
Fort Collins, Colorado 80526
303-226-3561

October 26, 1988

Mr. Robert Markwell

Remcor Inc.

701 Alpha Drive

Pittsburgh, Pa 15238-8310

Dear Rob: —

Enclosed is the revised report you requested last week. Should you have
any further questions please feel free to call me.

Sincerely yours

Cary/B. Jacksbn

SRR RAES
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RESULTS AND RECOMMENDATIONS

Trip Blank Results » Associated Samples

RBB-GW~TB-002 Methylene chloride - 2 ug/L RBB-GW-BW~003A
Acetone - 8 ug/L . RBB~-GW-IW-003
Toluene - 1 ug/L RBB-GW-MW-081I

RBB-S8-SS511-001
RBB-SS-5S11-002
RBB-S5-5511-003
RBB-S5-5812-002
RBB-55-5512-003

RBB~-GW-TB-003 Methylene chloride - 4 ug/L RBB-GW-MW-011S"
Acetone - 180 ug/L RBB-GW-MW-0111I

RBB-GW~-MW=-071I

RBB-GW-MW-05S

RBB-GW~-MW-002

RBB-GW-MW-001

RBB-GW-RW-008

RBB~GW-TB-005 Acetone - 14 ug/L RBB-SD3-003

CONCLUSIONS AND RECOMMENDATIONS

1) The methylene chloride, acetone, and toluene results for trip blank
RBB-GW-TB-~002 appear to be from laboratory background as the quantitative
numbers are below contract required quantitation limits. Although
methylene chloride, acetone, and toluene are detected in the above
associated samples, it is unlikely that their quantitative results were
contributed from the trip blank. It is recommended that the trip blank
results be rejected.

2) The methylene chloride detected in trip blank RBB-GW-TB-003 appears to
be from laboratory background as the quantitative number is below contract
required quantitation limits. Acetone was detected in the trip blank at
180 ug/L. This amount of acetone is considerably high and could adversely
affect any samples that were in transit with the trip blank. Only one
sample however (RBB-GW-MW-05S), had a acetone result greater than the
contract required quantitation limit. It is recommended that methylene
chloride chloride be rejected in the trip blank and acetone be rejected in
sample RBB-GW-MW-05S.

3) Acetone was detected in trip blank RBB-GW-TB-005 at 14 ug/L and the
associated sample RBB-SD-SD3-003 at 200 ug/L. It is unlikely that acetone
detected in the trip blank contributed to the sample result as the sample
result was 14 times higher than the trip blank. Therefore no further
action is recommended.

4) In regards to the soil field blank that was collected three days after
the associated sample RBB-SS-SS10-001: Methylene chloride should be
rejected as it was reported at a level 9 times higher than the associated
reagent blank. Acetone should be accepted as it was reported at a level 20
times higher than the reagent blank. :
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REMCOR, Iinc. ® 701 Alpha Drive ® P.O. Box 38310 @ Pittsburgh, PA 15238-8310 @ 412-963-1106

September 22, 1988

Project No. 88548

Mr. Cary Jackson
Support Systems

3249 Silverthorne Drive
Fort Collins, CO 80526

Dear Cary,

Enclosed is a summation of the sample results I spoke with you about on
Wednesday, September 21, 1988. '

I have listed the trip blanks for which contaminants were reported along
with the samples accompanying each of the blanks for which these same
contaminants were reported. Please, as we discussed, provide a write-up
indicating the necessary actions. One additional item is this: One
soil sample (RBB-SS-SS10-001) was reported to contain methylene chloride
(7B) and acetone (94B). A soil field blank was collected three days

. later; the results for this sample indicated methylene chloride (91BJ)
and acetone (360 EJ). Does this necessitate rejecting the results for
the aforementioned soil sample? If so, please indicate this in your
letter alsco. Please call with any questions. Thank you very much for
your time and effort.

Best regards,

A D P aidlanicl

Robert S. Markwell
Environmental Scientist

RSM: j11
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Plant Well
Mun. Well No.
Mun. Well No.

MNPy

1]

EASTING

9583.

8572.
10153.
10144.
105568.
105674.
10594.
.35

10689

11220.
11200.
12930.
12033.
10978,
11005,
10930.
10942,
10295,
10307.
10283,
1 12064,
3 10293.

57
41
78
55
07
37
58

46
41
52
87

Dist. to Mumn.
NORTHING ELEVATION Well No.3
Teet, MSL) (feet)

9009.82 463.46 1743.7
10077.48 479 .48 891.8
9926.73 467 .96 690.1
9932.64 467 .96 686.3
8630.55 457 .52 1007.8
9621.18 454.93 1020.9
10571.13 468.46 303.0
10575.19 468 .99 307.4
10849.93 468.74 969.7
10868.36 468.86 - 945.6
11084.36 449.42 - 2681.0
90563.74 493.79 2330.1
9821.02 449.26 1039.6
9788.89 449.06 1074.0 —
9160.69 461.73 ‘ 1576.4
9150.64 462.17 1590.6
10206. 46 466.90 396.2
9600.26 457.78 1002.5
8679.30 456.84 923.4
11429.38 471.59 1954.8
0

10602.63 475.86 0.

7E%p¢_ c:orch»ZEhaa

-
L

-
-

w

0.00

0.60
+0.0L
+0.03
+0.03
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09.95 | _5/5 2657 | 245 | HA4A
/2:28 | /R 26.07 | 2.55 4232 10/4/88
"6l | . 95 2693 13.0] 194326 (0/5 /88
1328 | 1638 2674 | 2L |W2.25
1926 | 1160 2676 | 5.4 1442.2% Y
5: 55,4»1 21.0% //9% 2% | 2.67 442.20 Wumiypt/] well <var
235 | 1225 2638 | 2.86 |449.0] | | ZR03 - Woteli Tiw
Z-50 . | 1240 27.67 | 495 [441.9%] ‘
22:69 1 24 A7.)8 4.66 |44].%] —
A2:47 | 1957 | 2758 | 446 |41
24 /6 1280 2067 | 455 | 44162 |
A58 1460 27.8% | 4] 144,76 |
o 26:/9 1769 £7.9) 1 479 |#/]6%
gl 2720 | (570 _AB.02 | M6 #4097
72.2%2 | 104% 28 /o | 498 | 4e.8%
29:%p 1760 28.1] | o5 |4ypz2
025 175 " 28.25 | 5.3 | 44674
Y25 /816 28.3) | 5\9 440638
AR /887 28.78 | 5.2 | J4041 ]
2447 | A0/H 27249 | 5.7 | #0.50!
3545 1 2075 2866 | 544 | 445 f
B0 AAID 28 & | 650 |H4.57 Moz eI ? [ 57 P=
2D /7 | RARY 28.9% | 541 |44l
3845 2453 284/ | 523 |4p.5 !
29371 284/ 28.221 52\ | %406 | [
W88 | 4338 | 28.// | 499 (44628 !
#4:58 | 2678 | 2773 | 440 44170, !
45:.00 1 24620 | — | | Womhie P, #/e,
4559 | 2683 | 2262 | 441 44096 | 1
439 | 2859 | 2866 | 544 |dupu3zl !
oo | A6 | z8.64 | 552 | 44635 \Mume . upl/ 7 <pPe
6./ %94/ 28.Lo | 548 44539 | l
5023 | 2953 2856 | o4y | 64D | l
20351 2945 zB.62 | 5H0 |J4s47 | !
. R | _z2982 | 2843 1 5.3\ | #5606 | I
il o[/ | oDl 28.50 | 524 | 44642
‘ SRARO| 22075 | 28R | So6|/b 3| |
2778 | %158 | 2939 | 627 [440 €Ol ;
5427 1 5197 | 2548 | 526 | 4051
o967 | 6254|2858 |_64(, 46411 AR30Q9L1 |
S | 2%l [ 428.% | 524 [44p.63 -
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Sheet | of _

PERMEABILITY TEST DATA SHEET %(E‘Qw
Project Name: Dagaw !\/’@\-‘L‘/ No.: FESHR
Team: P.e)mm\? . Date: /Q/f’{/@
Well No.: 'gco..%\) Type of Test: am(\'\’?mv Mmrc:;n./
Well &3

wWatch Test Water - VAT N .
Time Time Level %;Aéi pleTal Remarks
coHiysl o z5.\2 o 16.27 Empme well oTheT
1113 00 3.00 0| 28.36 618 [ (9 AT wWaten Time 110
Slbee | Yoo | 2046 | p.24 583

/7500 5 &0 25.66_ | 048 |#5A

/. /6 %0 G50 zZ%.82 870 |4i5.1]

(/7,00 7.00 23837 | 077 [445.:]b

L(Fon ] Foo 2702 | .96 | 44497

/19 | Yoo RH.12 )00 1444.27

/26 (5.0 A4.27 /10 1y 77 -

/iR /.6 4.8 | 126 44467 !

J2R /2.0 2446 | 128 144.69

124 1.0 A4-67 /- 45 1444, 4R

125 15 .6 87k /6] 4430

A /6.0 A4 .76 /58 44429

/128 /8.6 24.8/ 19 494415

.29 /9.6 A4.86 179 144413 f

13245 | 2295 26.0% 19/ 44800

/2436 245 A5.06% /97 #2590 |

/:26.6 A Z6.15 | 263 | 44384

/°29.30 9.5 A5.24 | Z.12 (#4761

/43.30 335 2524 | Z.26 3.0

/4Y 605 37.6 2% .41 2.29_|‘M25% t

/156 5.0 2748 | 236 (44361 !

/516 6.6 27.57 | 245 | #4542 '

2:6).66 5).6 A3 | 251 [443.30 l

Aittoo | pdo | AB65 | 2.53 |4io.54 i

2/is.00l (o6 | 2572 | 206 |HY4B.A7 f

2800 | B0 | 2699 | ze7 (445,26 '
28)oo | _mje | zB8Y | 295 |32 |
29200 | %o | 2695 | 2386 |445.064) l

goo o | z6.04 | 79z | 444951 t

26 /%n’ | Zeo03 | 297 HY2.90 1 |

530 /40 | _A6./9 | 207 |41280] |

245 / 55 262/ | %509 44279 [

ko) 170 26726 | 3.4 442751 ]

436 o | 263, | .12 49208

/¢ KA | 26-24 | 3.22 {4424 5]

546 Ao {2638 | 8.26 [442.40] ]

Gey | 2799 | 2639 | 2.2 14942.00] » L
v.608 %56, | A6H9 | 333 44454 ] g‘ RBQ_B_%FE_____
S0 4 | 2056 | 3358 |44/2.49] / A :
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Sheet_i_’_of
PERMEABILITY TEST DATA SHEET

Project Name: DAGAL IT&H\/ No.:  g&8o48
Team:___ Wemcor | bate: lofy/55 -9/
Weil No.: Rlo -5 D Type of Test: . . Y.

]
Watch Test Water L AS ) )
Time Time Level '@egw}} Remarks
£, 26 | 4525 28.24 _ Ig.20 (4667

55,50 24y ZB. 13 5.61 440.36
G801 2530, 1 zp.06 | 4.80 240 39
0%.62 SR A2.9Y 4.82 (4dl.65
6:2:32 1 P50R 2083 176 [44].1]

Ch% | 4p56 X287 | 495 1) 19 | |
VoMY | 77 £2:32 1 A7) 14440, [
72197 | 4267 1 z7a7 | 495 44102 ] .
1806 | 48/, 1 27%.89 | 47 I.1O] Wl %1 et oK%
95 )/ 4241 | 2935 | 493 eor ) udlid |7 [ aX 7216 (a2
7312 4377 2271 | 459 [~y8 [ 4H2R f
[3.145 422%5 2952 | 4460 27 47
V4455 144765 | A1.27 | 445 [oa 4873
94,7 42297 | 2767 | 289 oRe 44198 I
72/8 | 4228 T 2499 1 2.07 L.lo {447 20 l
72,20 4830 266 | 349 .24 (447,79 |
F2Z | 4522 26:44 | 222 |.yc | M756
.75 4%%9 26.2) 1 %19 LL.SE | 442,08
T2827 | 4227 26.20 | 467 | [ Ca 947
7%29 | 42,29 Re: ) | 2499 [ [5¢ (41786
73.3/ 454/ Z26:0]l | 2.8%] .33 | 447.9%
9%.22 9345 | 2592 | 2.8 Lal | 443 .66
— V235 | 4245 | 2586 1 A4 2.0% 41605
123314348 RE% | 264 2.2 144%.7% 4
7340 | 4%50 2590 | _z2.581 5 1q | #7329 |
1548| 42%53 | £5:621 2351 | 2.2l 142,26 !
7847 | 43571 og54 | LMZ | 23S | 44548 l
13501 493246 | 4543 | 2:2) | 2,40 | 44550 |
76.55 1 4845 | 2641 | 2.29 248 | 44355 i
7oz | 4377 | o5\ &19 2.5R 1442 4P [
7413 Y582 | 26.2] | 209 2.L% 1443.953 !
251 J5FE [ 25,4 ol | 29014536 [
7426 | 44gp | 40.60 | 1R8 .80 4499 - [
7504 | 4924 | 24871 66 297 1 44467 l
2552 | 4987 | 2996 | 1.4 | I\ | 4575
V6:3% | 4573 | 2461 | _1.55] 2 79 | 4432
7815 | 4525 1 ad .55 | .58 .29 [4H.9
27381 I3 1 2499 T jo% 2.5 194 1,6 [
22241 43 1 zd22 T 6 2 L= 144409 A i
A X, 24941 | 089 157 (Jmg3 b — :
f

4 1 £
2418 | 5538 | 2284 | 09 [/ o<

#5157 NBU‘OQIJ!\?



PERHAEABILITY TEST DATA SHEET

Sheet __(f_ of

ject Name: " Dagan /E&[é_ No.: &¥5Y%
:::j:c, :lz : == + ~__Date: /?/1/'/9?—/0'/7/9‘
il No.:_ ¥6-5D Type ot Test:Coaf, PavaTh -
Weil Ro Pe ! ﬂuu%ctpul Well #3 .
watch Test wWater As . : Remarks
Time Time Level L
Qloe__|"G71%50 | 2382 eno [ #54/
£6:00 Ga%0 | 2z4vo | 1.3Bi14449
16225 . 0395. | 2496. | |.84 446>
112.60 (eSO 2422 L 144490
1Bos | vyoro | 2396 | 698 M6
19 N 126 23384 090 |#5.1 |
14| .0 D190 A4:24 & 112 14447
125,601 7,50 A45% 140 | H94I :
12456 9dee | 24469 | |77 442D 1R:20; Pm
. Y LA oY Perbw er
A
3 kY A‘“a
@ £ .

RNy JINSEy DUNIN PRGILY JRSIGEY PRNSUS DR DR PR
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PERHEABILITY TEST DATA SHEET

Sheet __(_—___ of
He8.4 -2 30
No.:  88548.1%

Project Name: %A“;l // Dacaw

Team: Foewntow - Date: 10/4/88 = ‘01/8,
Weil No.:_ Fe=Se, __ Type ot Test: Lubwuid Fumpwe Mme-
X CopRECTED: IPH WELL #3Z
Watch Test Water LS |=2EV
Time Time/;j/nl' Levelgﬂ (Seet) Remarks
3:5LAM] O 2195 o | 446.66 /014 [BE
g :03.00 ) Z/.70 o Hi6. 56
g 1p:%0. 00, 90| XU-87 -0.06] | M6.57 Tt AT 034000
ne.gol z2.90 o 4y, Bl
56.00 2/.8% |—o.6Z | 44658
r2:561 2/.88 |-pn.02 [44.58 |
: R 2/-87 0.05 |¥46.59
%00l A8 -0.04 [446.66
1555 2/. 86 |-c.o0d 1446.60
/750l A/ 86 l-oon |HMNe.6o
2400 2/. 82 |-o.02 |446.58
2750 2/.9/ lro.0) 44,55
29501 _2).93 lro.cz us.541
| &80l 2,94 1:0.02 |a4s.53]
3760  2/.9¢ |+0.05 [H4G.5! |
744 %6 SR80 2127 lro.oG |46 50
32:001 R)F7 |+oee |HYs.50
2460 2/:78 l+ro.07 |4ue .44 |
‘5750 AR05 |+rouD 44643
" 57.00 J2.66 l+o.15 144641
29:80 | F4A.050 -0 1@ | 446 46
/60 2208 k0.1 |44.88
R0 AR.10 _Iro.20 |44, .56
500 | _44.156  1+0.25 |444.3] |
o | AR e 1+0.2G |d46.%0]
Y2001 RAZ/8 110.78 [446.28 |
10:00:00] 661 7232 1+0.32 | #Hp R4 l
| 82:40 1 z2z2.24 1+0.24 [440.22] l
| B2po| FAR.25 |+0.25 [H46.Al | !
| 5486 |  AZ28 |+0.28 [446.18! l
5066 | 4233 | roldd | Yi,.15 | |
59:65 22.%¢ | +0.46 146,10 | |
Glico | 2228 1+0.4R |44l .08
G55 AZ2.4/ bo.5) 1444 .05]
| @400 AA.4%5  1+0.53 JudL 03]
[ ¢ps0 | ZAR45 1:+0.55 |44, .01
| £7.06 | 2248 1+6.58 446973 | |
' L850 | _zZ.s50 1+o.(n (44696 | - -
/B . Z0AM 76.60 A2.52  bo. .oz M46 .94 ﬂ'ﬁ‘é
R EX S 22,57 ko.07 446 891 , 386?&5‘
| Thnn | 727680 LR 4ib .35




Sheet KX of _

PERHEABILITY TEST DATA SHEET

Project Name: /6/4//;/ [Dpspn No.: 2’6:’55'5'/3
Team:____JLENCOL. _ Daté: D] /55 -
Weil No.: Tl-6% Type of Test: ‘ ' . i
Wyma,pal sl #3
W h T Wate AS
T?;g T(ig;; Levellr”'é (%) Remarks
i 2265 11075 | 46,8l
56.5 22.blp |*0. 70 445,80
e Ve BBD .. F44.73 . |+08% 4np5.73
36.6_ A2.74 11084 u45.7R
6.6 ARV 10.85 45,7/
755 AA78  [+0.88 |d416.05 |
79.% 22477 1+0.89 4u5.(,7 l
76 A4.8/ o8l s .05

94,5 22.74 Lpa4 us.62

75,0 | A4.8( Lol |47.0

99.6 34.90 l+).00 446,56

/185,00 AR. 928 1.o8 [{454®

107,85 L8.62 (.12 445 44

| wRo | 23065 | 115 Hya4l

/05 A .o | 2368 | 118 1446.38|
y7.0 | Z3/p -20 |445.36

JAR.O 2%./ | 1:2 6 448,50

(1250 2%./9 11.29 M445.271

[AZL A2.22 | 1.22 |445.24

1310 2% 24 1 .34 |W5.22

(24- © A20.R7 | 1.37 {44519

/27 | 722.20 | . 45 [446.16
4O | AS.82 | 142 144614

/e | 2337 | |47 |446.01 |
/49 | 23259 | 147 |446.07 | n
158 | 2348 | 152 [445.04! s
| 455 | 234 | 1.4 [Mys.02 [
| /el | 2248 | 158 |uyd 98l |
| /5 | 2352 | 142 |48Y.94 ] t
C T e U 22.55 1 Iip |49/ ] l
- 175 2259 | 1.69 [494.27 | [
IR /DM /BE 2302 1 1792 (444841 [
BE A265 | .75 [444.8] | z
/95 257/ | 1.8/ 144906 [

!
l
I
l
| 200 { A3.73 | .25 {4473
1
l

2/p 2579 | 1.8% |444.67 |
AR[ 2584 1 194 (444641 :
230 2338 | 198 |444.58I -

245 | 25,99 (A6 [4H.52] ey

A¢] | a4.0% 1243 |#A#6]  ARIONILG

2Tl A7 T ZH4B3 | AAF | 444.23)




Sheet J of _
PERHEABILITY TEST DATA SHEET

Project Name: 6;&”\,1 I/DN&A—#) No.:_ 8824812
Team: Kemcow Date :J-Q}—‘L)%—‘JQMBQ
Welil No.: S -5 Type ot Tes".ﬂaﬁﬂaﬁ&ﬁ!zﬁmﬁﬂ.
Wl 3
Watct Test Water gLEV
Timfin Time Level A Remarks
&9 2447 1229 14417
e A4-40 1250 [H44.66
N7 24. 3% . 12.98 1Y48.5% .
Nz @7 g4 g6 1390 (44966 (0/4/R8
240 25,006 | 6.]0 |448.496 w58
967 25.66 1516 |448.46] ! !
' 1029 | 70069 1249 (44537 1
Y- gZ7e7 1347 1445.571 -
1/29 25.08 | 8./8 1443.28
U6 25.68 | 3.8 4938
/)65 26.659 12.19 |44%.37 N
Hed 45,16 1 3.20 1443.%¢
. /B8 2512 1 222 443,34
i (R | 25/, 18326 43301
[GE 7 /232 | 5.9 [2.29 44227 | :
L 505Am 1263 | —— | — ] et ot well#]
— (284 | 2529 | 553 49507
1263 | 25.28 | 542 93,14 |
13/ & A5.25 | .45 4441/
1254 A545 | 555 |94%.61
W3y | g5.55 | 265 A9
1495 2565 | 2.93 | ja.82
/ZeB | 257/ | 231 141275 l
(4R | 2576 | 2806 4476 l
/753; ;eg.sz : %9; 45:(@: :
[T . . 44253
[BB7 | A5.95 | 4.5 | 44&.5/1 i
Aoll | 26066 | 4./ 44440 | 4
|  ze86 1, 26.5 | 425 449331 | |
BIDPMI A &A76. 1~ —— | | | el 7 [ soPs
2829 RGAI | 4 5] |442.256 | | Pum P
2350 26.22 | 4.32 |4492.2YI l
J:30Pm | 2300 2¢.31 | 4] 44215 ] | /o) 83
2337 Ze.19 | 429 144227 | | 1/e/323
2457 26./0 | 426 1442.36 A
2520 26 .55 1 4./5 |84l |
26371 Re.0o | 4.p | HEH6| [
A630 — | [ l
2688 | _A6.05 1443 [44295] ‘
| RA72% 1 Re.05 | 415 44245 | t
I &=z | 27 27 1 w27 |4a0251 |



PERMEABILITY TEST DATA SHEET

Sheet _‘i_ of _

project Name: '6A\|;/ ,/,DA-&AJ\) ‘ No.: FEHR
Team: Date: /Jj/ -10/3/88
Weil No.: Db -5 S Type ot Test: « 7 ‘
el ¥ 2
Watch Test 1L:’at:e'ﬂl: (é ﬁL Remarks
Time Time gve e
gy0 Am_| 2956 — Mﬁ)ﬁfz ST VEL
R4/ Alp. 21 4.4/ 144245
2952 . | A2 | 4.4% (442.1%
294 A p%.%; 4.4% 1442.1%
29 84 Re35 | 445 442.11
29 99 .35 445 (44211 | |
, 26 7/ Xl Y4 1 943.)5 !
3, 98 2629 1 429 [wyg.171~ _
2238 | 2031 4.9 144245
2248 eRSe | 496 |H4R.10
2447 208/ | 4.4 1443.15
2590 R BA | 444 |447.14
27/ & 2030 | 440 [443.16! /o/,e/?fg
S8R A R7 1| 437 44212 /Q[7/Q¢>
Y55 26,27 | 427 1442.13 |
4177 2627 | 437 1442-1% x
445 | 2624 14 zx HART
4215 Alp. S |44 2%
4319 2625 %%‘ 447223
?/DAM 4 _— /ﬂ/[ . # 4
43&) 2622 | 4.4% 442.20
Y4225 |  2.22 | 435 (#2150
4225 AL A2 | 422 444453
4228 | . AG.26 | 426 [444.26 t
| 4229 2627 | 457 14519 |
{ 4332 206.27 1 457 (44,4 |
| 4234 26.27 | 427 44219 | I
| 4386 | 24.27 | 4.%7 (#4219 | l
| 4220 | 2027 | 437 [44219 | l
) | 42406 | Re 20 | 436 |Mh . 261 |
4347 | .26 | H.Be 4424201 s
42494 | .24 | 434 144422 f
43455 | 24,23 1 4.23 1442 23] l
75495 | A28 | 432 442 .24 [
4348725 | Re.2] | 4.3 1442.86 | |
4249, 5 | 26201 4.30 | A0 |
445).5 2e/8 | 428 Uya.2%|
4352.25 .16 | 426 Yyz.2%0! “hrw e
425428 | 263 | 4.2% [441.35] T
4259, & 2008 | 4./8 | 44758 ﬂR’%ggghg
U262 5 Fa A2 | 4,12 | 444 .49 -




Project Name:

Sheet 5 of

PERHEABILITY TEST DATA SHEET

Edl% }DA&AVU No.:_ F854 %

Team: Date: JO /D
Well No.: S 5 Type ot Test: GQP Bgmgwg,[!mmg\\’,ﬁg
el F¥3
Watch Test Water
Time Time Level Remarks
HB0075] 2598 4038 44245
427525 |  Z288% $.98 | 442.5%
e . b yPXBT5] RS Y3. | 2.8 | 44212
42415 A5.62 | 23R |'H2.84
42393 2555 | 5.3 44295 |
JHow 7544 | 354 | 44862 |
4467 A0.57 | £.47 | 445.69 |
24 1] 4528 | 6,30 | 44518
_ 4493 75.2% | 5.32 | 44%.23
44ay | zB)8 | 3.28 | 443.728|
Y434 2507 | 2.19 [ 4537
JH4Y A497 | 5.67 | 44249
4440 2427 299 | 442.57
S4B | 24.30 290 |26
42D 24.0] 1277 (495791
4543 .55 | AL6 | 443.9
4252 2920 | 446 [ lp
25 2287 1 1.99 (44457 |
4707 A268 | 178 (44498
HEZe A4%.5% /4 |446.08 ,
_ ALY 1.5] | #4626 10/7/5F8
L1740\ (5% 227 1 .6l 585 VA7
|
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Sheet __l__ of

PERHEABILITY TEST DATA SHEET
K8 %+ Bo04- 4B 10

Project Name: Drean LT?DA—\\\[I No.: ¥&578
Team: Yoo " ) : Date: [© - 10
‘1 No.: 5T Type of Test: 3
Wwelil No. X7-71 yp om ol el &z
] Watert LS
;;i;;h '}:f;; Level Remarks
0.00 O 22. 9\ o 445.99 M-/&F‘é L TART
/- %05 2820 AZ2.99 0.07 1 44538
7T 2%.04 . | 0D | 4458
25/ 0] A% 271 0. %6 446.63
.46 155 2548 | 057 | 44542
557 | A3 2%.50 0.5 446.44 | |
7.2% 28% 2.1 | 070 44627 l
/. A 25%.74 0.8% 1 446.10
1287 | (R 2%.80 0.8 1 #45.16
455 | 94% 2%.86 | 095, b &Y l
15/ /627 45.81 080 | 445,09 |
/9.4 | 1/o4 2238 | 097145504
w54 | 1,134 2290 | ©99 .4 446.62|
/123 | | l Mumie wellFl 1ae
2207 1 127 2236 | 1,65 /444.9¢ b
2.6 [AO6 24.69 | |1l 144485l I
AR 141) 2444 | 12544476
2)3] JAR] 242z | |61 A 444,83l
245 1455 2435 | 142 | 444571
Al-5q | 44 2929 | 4% [444.51 | l
AR.641 1254 AT UG | .55 a4y, 44 1
2249 42069 A44.52 | 1.6] (444,338
7232 , 274 24.5% | 1071444, 8
R2.34 | [ agd £4.63 | | TN 444 27! :
ARy | 1, 294 Ad.e3 | [ 1#H4.2R1 |
- RA5H | /%4 v A4 13 | 82 04407 | l
A0 | 1314 | 2498 | .89 |9444Rl l
2824\ 524 | 2499 | 2.02v 4467 |
42511 3] 1 2507 | &\ #8338 *
Zoiog | 4495 | 25306 | 2NT [443.51% l
28.6/ L6 | 2656 | 265 1446.%4 | 3
36.5/ L98] 1T _258] | 236 4ys.04 | |
2o | Aok | 265 | $14-1442.84 | l
So.06 | 26% | 2614 | 223 44276 !
Z8.00 | 2,216 | 46201 529 (44270 I Wame dell <tope
2868 | 2RIV Zoe3 | 307 |442.82]1 X
282% | 22321 2534 | 403 [442.9( |
%857 2247 1 2584 | 29% |44%.04 oonnma
2. % 42901 2547 | 87 144828 hDan“gﬁ‘A"""’J
#1C | 2,590]  25M3 1 2.52 #4247 o ALY
Tz T 2 A e A | M e | IUAN™ | |
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Sheet }__ of

PERHEABILITY TEST DATA SHEET

Project Name: Daskn // ﬁA—”;/ No.:
Team: Yemeor Datef —/ - g
1ei1 NO.: Y ST Type ot Test: , I llon & w,
Well No B2 -71 yp e bl # B
Watch Test Water ., ,
Time Time Level AD Remarks
4504 | 2634 23948 [ 467 [W43%
4557 |.26R% | 254\ | 240 |i5H]
46 1406 .Y 251 286 444.8
1952 | z802 2532 | 46/ [4424% |
Goos | 2336 2672 | 3.5 | 442638 I3
VAR, a%’? 2616 | 419 {4ua8o
S50:27 xqo‘z 259% | 463 44241
56472 mv:z zse | 297 |446.6Z
5128 | #0118 75 bl 2.75 | 442.24
522 | 20 9% Ro4B | 257 | 44542
5240 Zoo. 1545 | 254 | 44445
5505 | 27251 2o | 3.06 | HAB3]
G900 | zazgo | 2568 | 267 [442 27
5 9:09 2359 | 295k AR 5. 51 [
ezell 5706 | 2563 | 277 44821 I
6545 | 4895 4534 | _A4%| Mo 56l
LE38 1 4068 232 | 259144564
21°60 4243 Ao.20 | X2 44570 M2 B -
72371 24D 72528 | 25214452
7858 | 4202 2521 | 226 415.63 l
403 | 4292 7515 | A 24 | 445.7% l
Vi gh | 2294 25.06 | 21544524 |
Vde | 4,406 2502 | A1 14530 l
5.5 YYD 74,92 | 2061 1M4398 | l
5501 JAUEO | Z4:35 1 1.92 {444.071 '
%43 | 4532 |1 2403 | L8Z 44417 !
7% 1 4361 | 2a%6 1 7.99 |444.201 |
93591 4,007 | #4506 | 1. o4 1444.%5 | |
Hoodl 4924 | 2450 | .59 {444,464 |
3ol 489 | A4 | .89 (41546 |
5558 ©5o88 | 2449 | 228 4447 | !
94:2% 5517 | 2892 | 16/ | 44498I |
9700 | 5950 | 2389 | £.97 | 445.0( | l
G3cel S80 | z8.%5 | /.44 #HIo5)
900l 580 2960 | LG | 44420
10600l 565%0 | 2437 | /8L | MiD | |
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TRICHLOROETHYLENE

Summary

Trichloroethylene (TCE) induced hepatocellular carcinomas
in mice and was mutagenic when tested using several microbial
assay systems. Chronic inhalation exposure to high concentra-
tions caused liver, kidney, and neural damage and dermatological
reactions in animals.

CAS Number: 79-01-6
Chemical Formula: c25c13.
IUPAC Name: Trichloroethene

Important S’nonyms and Trade Names: Trichloroethene, TCE,
and ethylene trichloride

Chemical and Physical Properties
Molecular Weight: 131.5

Boiling Point: 87°C

Melting Point: =73°C

Specific Gravity: 1.4642 at 20°C
Solubility in Water: 1,000 mg/liter

Soiubility in Organics: Soluble in alcohol, ether, acetone,
: and chlorofora

Log Octanol/Water Partition Coefficient: 2.29
Vapor Pressure: 60 mm Hg at 20°C

Vapor Density: 4.53

Transport and Pate

Trichloroethylene (TCE) rapidly volatilizes into the atmos-
phere where it reacts with hydroxyl radicals to produce hydro-
chloric acid, carbon monoxide, carbon dioxide, and carboxylic
acid. This is probably the most important transport and fate
process for trichloroethylene in surface water and in the upper

Trichloroethylene
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layer of soil. TCE adsorbs to organic materials and can be
bioaccumulated to some degree. However, it is unclear whether
tr1chloroethylene bound to organic material can be degraded

by microorganisms or must be desorbed to be destroyed. There
is some evidence that higher organisms can metabolize TCE.
Trxchloroethylene leaches into the groundwater fairly readily,
and it is a common contaminant of groundwater around hazardous

waste sites.

Health Effects

Trichloroethylene is carcinogenic to mice after oral admin-
istration, producing hepatocellular carcinomas (NCI 1976, NTP
1982). It was found to be mutagenic using several microbial
assay systems. Trichloroethylene does not appear to cause
reproductive toxicity or teratogenicity. TCE has been shown
to cause renal toxicity, hepatotoxicity, neurotoxicity, and
dermatological reactions in anﬁmals following chronic exposure to
levels greater than 2,000 mg/m~ for 6 months. Trichloroethylene
has low acute toxicity: the acute oral LDSO value in several
species ranged from 6,000 to 7,000 mg/kg. i

Toxicity to Wildlife and Domestic Animals

There was only limited data on the toxicity of trichloro-
ethylene to aquatic organisms. The acute toxicity to freshwater ‘!
species was similar in the three species tested, with LC s
values of about 50 mg/liter. No LC values were availaége
for saltwater species. However, a 38;. of 2 mg/liter caused
erratic swimming and loss of equilibrium in the grass shrimp.

No chronic toxicity tests were reported.

No information on the toxicity of trichloroethylene to
-domestic animals or terrestrial wildlife was available in the
literature reviewed.

Regulations and Standards
Ambient Water Quality Criteria (USEPA):

Agquatic Toxicity

The avajilable data. are not adequate for establishing criteria.
However, EPA did report the lowest values known to be
toxic in aquatic organisas.

Freshwater
Acute toxicity: 45 mg/liter
Chronic toxicity: No available data '}
Trichloroethylene
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Saltwater

Acute toxicity: 2 mg/liter
Chronic toxicity: No available data

Human Health

Estimates of the carcinogenic risks associated with lifetime
exposure to various concentrations of trichloroethylene
in water are:

Risk , Concentration

1072 27 pg/liter
10_5 ' 2.7 pg/liter
10 0.27 pg/liter

CAG Unit Risk (USEPA): 1.1x102 (mg/kg/day)”!
NIOSH Recommended Standards (air): 540 mg/mg TWA
760 mg/m” 10-min Ceiling Level

OSHA Standards (air): 540 mg/m3 gWA T
. 1,075 mg/m3/15—min Ceiling Level
1,620 mg/m” for 5 min every 3 hr,
Peak Concentration

REFERENCES

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (IARC). 1979.
IARC Monographs on the Evaluation of Carcinogenic Risk
of Chemicals to Humans. Vol. 20: Some Halogenated Bydro-
carbons. World Health Organization, Lyon, Prance. Pp. 545-572

NATIONAL CANCER INSTITUTE (NCI). 1976. Bioassay of Trichloro-
ethylene for Possible Carcinogenicity. CAS No. 79-01-6.
NCI Carcinogenesis Technical Report Series No. 2, Washington,
D.C. DHEW Publication No. (NIH) 76-802

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH).
1983. Registry of Toxic Effects of Chemical Substances.
Data. Base. Washington, D.C. October 1983

NATIONAL TOXICOLOGY PROGRAM (NTP). 1982. Carcinogenesis Bio-
assay of Trichloroethylene. CAS No. 79-01-6. NTP 81-84,
NIH Publication No. 82-1799 ,

U.S. ENVIRONMENTAL PROTECTIDN AGENCY (USEPA). 1979. Water-
Related Environmental Pate of 129 Priority Pollutants.
wWashington, D.C. December 1979. EPA 440/4-79-029
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1,1,1-TRICHLOROETHANE

Summar!

Preliminary results suggest that 1,1,1-trichloroethane
(1,1,1-TCA) induces liver tumors in female mice. It was shown
to be mutagenic using the Ames assay, and it causes transforma-
tion in cultured rat embryo cells. 1Inhalation exposure to
high concentrations of 1,1,1-TCA depressed the central nervous
system; affected cardiovascular function; and damaged the lungs,
liver, and kidneys in animals and humans. ZIrritation of the
skin and mucous membranes has also be:n associated with human
. exposure to 1,1,1-trichloroethane.

)
CAS Number: 71-55-6 .
Chemical Pormula: ca3cc13
IUPAC Name: 1,1,1-Trichloroethane
Important Synonyms and Trade Names: Methyl éhlotoforn, chloro-~
thene, 1,1,1-TCA

Chemical and Physical Properties

Molecular Weight: 133.4

Boiling Point: 74.1°C

Melting Point: -3o.i'c

Specific Gravity:s 1.34 at 20°C (liquid) ,

Solubility in Water: 480-4,400 mng/liter at 20°C (several divergent
values were reported in the literature)

Solubility in Organics: Soluble in acetone, benzene, carbon
: tetrachloride, methanol, ether, alcohol,
and chlorinated solvents
Log Octanol/Water Partition Coefficient: 2.17
Vapor Pressure: 123 mm Hg at 20°C

Vapor Densitys:s 4.63

1,1,1-Trichloroethane
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Transport and Pate .)

1,1,1-Trichloroethane (1,1,1-TCA) disperses from surface
water primarily by volatilization. Several studies have indic-
ated that 1,1,l-trichloroethane may be adsorbed onto organic
materials in the sediment, but this i{s probably not an important
route of elimination from surface water. 1,1,1-Trichloroethane
can be transported in the groundwater, but the speed of transport
depends on the composition of the soil.

<" photooxidation by reaction with tydroxyl radicals in the
atmosphere is probably the principal fate process for this
chemical. -

Health Effects

1,1,1-Trichloroethane was retested for carcinogenicity
because in a previous study by NCI (1977), early lethality
precluded assessment of carcinogenicity. Preliminary results
indicate that 1,1,1-TCA increased the incidence of combined
hepatocellular carcinomas and adenomas in female mice wvhen
administered by gavage (NTP 1984). There is evidence that
1,1,1=-trichlorocethane i{s mutagenic in Salmonella typhimurium
and causes transformation in cultured rat embryo ccgis (USEPA
1980), These data suggest that the chemical may be ca:cinogcnic‘)

Other toxic effects of 1,1,1-TCA are seen only at concen-

- trations well above those likely in an open environment. The

most notable toxic effects of 1,1,1-trichlocroethane in humans
and animals are central nervous system depression, including
anesthesia at very high concentrations and i{mpairment of coordi-
nation, equilibrium, and judgment at lower concentrations (350
ppm and above); cardiovascular effects, including premature
ventricular contractions, decreased blood pressure, and sensiti-
2ation to epinephrine-induced arrhythmia; and adverse effects
on the lungs, liver, and kidneys. Irritation of the skin and
mucous neabranes resulting from exposure to 1,1,1-trichloro~-
ethane has also been reported. The oral LD,, value of 1,1,l-
trichloroethane in rats is about 11,000 -g/ia.

Toxicity to wildlife and Domestic Anilals.

The acute toxicity of 1,1,1-trichloroethane to aquatic
species is rather low, with the LC 0 concentration for the
nost sensitive species tested bc!na 52.8 mg/1. %o chronic
toxicity studies have been done on 1,1,1=-trichlorcethane, but
acute-chronic ratios for the other chlorinated ethanes ranged
from 2.8 to 8.7. 1,1,1-Tricholoroethane was only slighty bio-~
accunulated with a steady-state bioconcentration factor of s
nine and an elimination half-life of two days. ‘)

:
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No information on the toxicity of 1,1,1-trichloroethane
to terrestrial wildlife or domestic animals was available in

the literature reviewed.

Regulations and Standards

Ambient Water Quality Criteria (USEPA):

Agquatic Life

The available data are not adequate for establishing criteria.

Rowever, EPA did report, the lowest values of the two
trichloroethanes (1,1,1 and 1,1,2) known to be toxic in
aquatic organisnms.

Freshwater

Acute toxicity: 18 ag/liter
Chron;c toxicity: 8.4 mg/liter

Saltwater

Acute toxicity: 31.2 mg/liter
Chronic toxicity: No available data

Human Health

Criterion: 18.4 mg/liter

NIOSH Recommended Standard: 350 ppm (1,910 ug/nz)/ls min Ceiling
Level

OSHA Standard: 350 ppa (1,910 mg/n%) TWA

REFERENCES

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (IARC). 1979.
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Hydrocarbons. World Health Organization, Lyon, Prance.
Pp. 518-8531

NATIONAL CANCER INSTITUTE (NCI). 1977. Bioassay of 1,1,1-
Trichloroethane for Possible Carcinogenicity. CAS wo. 71-
55-6. NCI Carcinogenesis Technical Report Series No. 3.
Washington, D.C. DHEW Publication No. (NIH) 77-803
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Washington, D.C. DHEW Publication No. (NIOSH) 76-184

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH).
1983. Registry of Toxic Effects of Chemical Substances.
Data Base., Wwashington, D.C. October 1983

NATIONAL TOXICOLOGY PROGRAM (NTP). 1984. Annual Plan for
Fiscal Year 1984. Research Triangle Park, N.C. DHHS
Public Health Service. NTP-84-023

U.S. ENVIRONMENTAL PROTECTION AGENCY (USEPA). 1979. Water-
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1,1-DICHLOROETHYLENE

Summarc

1,1-Dichloroethylene (VDC, vinylidene chloride) caused
kxdney tumors (in males only) and leukemia in one study of
mice exposed by inhalation, but the results of other studies
were equivocal or negatjve. 1,l1-Dichloroethylene is mutagenic,
and it caused adverse reproductive effects when administered
to rats and rabbits by inhalation. Chronic exposure causes
liver damage, and acute exposure to high doses produces nervous
system damage.

CAS Number: 75-35-4
Chemical ?oznuia: cazcclz
IUPAC Name: 1l,l-Dichloroethene

Important Synonyms and Trade Names: Vinylidene chloride, VDC,
1,1-dichloroethene, 1,1-DCE

Chemical and Physical Properties

Atomic Weight: 96.94

Boiling Point: 37°C

Melting Point: -122.1°C
Specific Gravitys 1.218 at 20°C

Solubility in Water: 400 mg/liter at 20°C

Solubility in Organics: Sparingly soluble in alcohol, ether,
acetone, benzene, and chlo:oto:n

zbg Octahc1/Watoz Partition Coefficient: 1.48

Vapor Pressure: 500 mm Hg at 20°C

Vapor Density: 3.25

. Transport and Pate

Volatilization appears to be the primary transport process
for 1, l-dichlozocthylnno (VDC), and its subscquont photooxida-

l,1-Dichloroathylene
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tion in the atmosphere by reaction with hydroxyl radicals is
apparently the predominant fate process. Information on other
transport and fate mechanisms was generally lacking for 1,1-di- ')
chloroethylene. However, by inference from related compounds, ,
hydrolysis, sorption, biocaccumulation, biotransformation, and
biodegradation probably all occur but at rates too slow to

be of much significance.

Bealth Effects

1,1-Dichloroethylene caused kidney tumors in males and leu-
kemia in males and females in one study of nmice exposed by
inhalation, gave equivocal results in other inhalation studies,
and gave negative results in rats and mice following oral ex-
posure and in hamsters following inhalation exposure. VDC
was mutagenic in several bacterial assays. 1l,l-Dichloroethylene
did not appear to be teratogenic but d4id cause embryotoxicity
and fetotoxicity when administered to rats and rabbits by in-
halation. Chronic exposure to oral doses of VDC as low as
5 mg/kg/day caused liver changes in rats. Acute exposure to
high doses causes central nervous system depression, but neuro-
toxicity has not been associated with low-level chronic exposure.
The oral LD., value for the rat is 1,500 ng/kg, and for the
mouse it is 900 mg/kg.

Toxicity to Wildlife and Domestic Animals : .;
l,1-Dichloroethylene is not very toxic to freshwater or

saltwater species, with acute LC_., values generally ranging

from 80 to 200 mg/liter. A chtoagc study in which no adverse

effects were observed indicated that the acute=-chronic ratio

was less than 40; a 13-day study that produced an LC., of 29

mg/liter indicated that the acute-chronic ratio is g?gate:

than 4.

No reports of the toxicity of 1l,1-dichloroethylene to
terrestrial wildlife or domestic animals were found in the
literature reviewed, -

Requlations and Standards
Anbient Water Quality Criteria (USEPA):

Aquatic Life

The available data. are inadequate for establishing criteria.
However, EPA 4id report the lowest values known to cause
toxicity in aquatic organisas.

@)
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Preshwater

Acute toxicity: 11,600 pg/liter
Chronic toxicity: No available data

Saltwater

Acute toxicity: 224,000 pg/liter
Chronic toxicity: No available data

Human Health
Egtimates of the carcinogehic risks associated with lifetime

exposure to various concentrations of 1,l-dichloroethylene
in water are:

Risk . Concentration
10:2 0.33 pg/liter
10_4 0.033 ug/liter
10 ‘ 0.0033 pg/liter

CAG Unit Risk (USEPA): 1.16.(mg/kg/day)”1

REFERENCES
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METHYLENE CHLORIDE

Summar

Methylene chloride increased the incidence of lung and
liver tumors and sarcomas in rats and mice. It was found to
be mutagenic in bacterial test systems. 1In humans, methylene
chloride irritates the eyes, mucous membranes, and skin. Exposure
to high levels adversely affects the central and peripheral
nervous systems and the heart. 1In experimental animals, methylene
chloride is reported to cause kidney and liver damage, convulsions,

and paresis.

CAS Number: 75-09-2
Chemical Pormula: cnzc12
IUPAC Name: Dichloromethane

Important Synonyms and Trade Names: Methylene dichloride, methane
dichloride -

Chemical and Physical Properties

Molecular Weight: 84.93

Boiling Point: 40°C

Melting Point: <=95.1°C

specific Gravity: 1.3266 at 20°C

Solubility in Hltizz 13,200-20,000 mg/lite: at a2s5°C
Solubility in Organics: Miscible with alcohol and ether
Log Octanol/Water Partition Coefficient: 1.25

vapor Pressure: 362.4 mm Rg at 20°C '

Vapor Density: 2.93

Transport and Fate

Volatilization to the atmosphere appears to be the major
mechanism for removal of methylene chloride from aquatic systems

Methylene chloride | | SRR It
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and its primary environmental transport process (USEPA 1979).
Photooxidation in the troposphere appears to be the dominant
environmental fate of methylene chloride. Once in the troposPh‘)
the compound is attacked by hydroxyl radicals, resulting in

the formation of carbon dioxide, and to a lesser extent, carbon
monoxide and phosgene. Phosgene is readily hydrolyzed to HCl
and CO,. About one percent of tropospheric methylene chloride
would Be expected to reach the stratosphere where it would
probably undergo photodissociation resulting from interaction
with high energy ultraviolet radiation. Aerial transport of
methylene chloride is partly responsible for its relatively

wide environmental distribution. Atmospheric methylene chloride
may be returned to the earth in precipitation.

Photolysis, oxidation, and hydrolysis do not appear to
be significant environmental fate processes for methylene chlor-
ide, and there is no evidence to suggest that either adsorption
or biocaccumulation are important fate processes for this chenm-
ical. Although methylene chloride is potentially biodegradable,
especially by acclimatized microorganisms, biodegradation prob-
ably only occurs at a very slow rate.

Health Effects

Methylene chloride is currently under review by the National
Toxicology Program (NTP 1984, USEPA 1985). Preliminary results
indicate that it produced an increased incidence of lung and .}
liver tumors in mice and mammary tumors in female and male -
rats. In a chronic inhalation study, male rats exhibited an
increased incidence of sarcomas in the ventral neck region
(Burek et al. 1984). However, the authors suggested that
the relevance and toxicological significance of this finding.
were uncertain in light of available toxicity data. Methylene
chloride is reported to be mutagenic in bacterial test systems.

It also has produced positive results in the Fischer rat embryo
cell transformation test. However, it has been suggested that
the obgerved cell-transforming capability may have been due

to impurities in the test material. There is no conclusive
evidence that methylene chloride can produce teratogenic effects.

In humans, direct contact with methylene chloride produces
ei.' respiratory passage, and skin irritation (USEPA 198S5).
Mild poisonings due to inhalation exposure produce somnolence,
lassitude, numbness and tingling of the limbs, anorexia, and
lightheadedness, followed by rapid and complete recovery.
More severe poisonings generally involve correspondingly greater
disturbances of the central and peripheral nervous systems.
Methylene chloride also has acute toxic effects on the heart,
including the induction of arrhythmia. Patalities reportedly

@)
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due to methylene chloride exposure have been attributed to

cardiac injury and heart failure. Methylene chloride is metabolize.
to carbon monoxide in vivo, and levels of carboxyhemoglobin

in the blood are elevated after acute exposures, 1In experimental
animals, methylene chloride is reported to cause kidney and

liver damage, convulsions, and distal paresis. An oral LD 3
value of 2,136 mg/kg, and an inhalation Lcso value of 88,038 mg/m~/
30 min are reported for the rat.

Toxicity to Wildlife and Domestic Animals

Very little information concerning the toxicity of methylene
chloride to domestic animals and willlife exists (USEPA 1980).
Acute values for the freshwater species Daphnia magna, the
fathead minnow, and the bluegill are 224,5%5, 193,000, and
224,000 pug/liter, respectively. Acute values for the saltwater
species, mysid shrimp and sheepshead minnow, are 256,000 and
331,000 pg/liter, respectively. No data concerning chronic
toxicity are available. The 96-hour EC 0 values for both freshwate
and saltwater algae are greater than thi highest test concentration

662,000 pg/liter. ‘

Regulations and Standards
Ambient Water Quality Criteria (USEPA):

Aquatic Life |
The available data. are not adequate for establishing criteria.

Human Health

Criterion: 12.4 mg/liter (for protection against the
noncarcinogenic effects of methylene chloride)

CAG Unit Risk (USEPA): 1.4x10”2(mg/kg/day) "%

NIOSH Recomnended Standards:
261 19/13 VA in the presence of no more than 9.9 ng/m3 of CO
1,737 ag/2”/1S min Peak Concentration

OSHA Standards: 1,737 mg/mJ TWA

3,474 ng/a3 Ceiling Level
6,948 mg/m” Peak Concentration (5 min in any 3 hr)

ACGIH Threshold Limit Values: 350 lg/n3 ;HA
. , 1,740 ng/m” STEL

200N
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TETRACHLOROETHYLENE

Summazx

Tetrachloroethylene (PCE, perchloroethylene) induced liver
tumors when administered orally to mice and was found to be
mutagenic using a microbial assay system. Reproduction toxicity
was observed in pregnant rats and mice exposed to high concentra-

' tions. Animals exposed by inhalation to tetrachloroethylene

exhibited liver, kidney, and central nervous system damage,

CAS Number: 127-18-4
Chemical Pormula: CZCI‘
IUPAC Name: Tetrachloroethene

Important Synonyms and Trade Names: Perchloroethylene, PCE

Chemicalvand Physical Properties

Molecular Weight: 165.83

Boiling Point: 121°C

Melting Point: =22.7°C

Specific Gravity: 1.63

Solubility in Water: 150 to 200 mg/liter at 20°C

Solubility in Organics: Soluble in alcohol, ether, and benzene
Log Octanol/Water Partition Coefficient: 2.58

Vapor Pressuze: 14 mm Hg at 20°C |

Transport and Pate

Tetrachloroethylene (PCE) rapidly volatiziles into the
atmosphere where it reacts with hydroxyl radicals to produce
HCl, CO, CO, and carboxylic acid. This is probably the most
important tzanlport and fate process for tetrachloroethylene
in the environment. PCE will leach into the groundwater, espe-
cially in s0ils of low organic content. 1In soils with high
levels of organics, PCE adsorbs to these. materials and can
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be biocaccumulated to some degree. However, it is unclear if ”
tetrachloroethylene bound to organic material can be degraded

by microorganisms or must be desorbed to be destroyed. There
is some evidence that higher organisms can metabolize PCE.

Health Effects

Tetrachlorocethylene was found to produce liver cancer
in male and female mice when administered orally by gavage
(NCI 1977). Unpublished gavage studies in rats and mice per-
formed by the National Toxicology Program (NTP) showed hepato-
cellular carcinomas in mice and a slight, statistically insig-
nificant increase in a rare type of kidney tumor, NTP is
also conducting an inhalation carcinogenicity study. Elevated
mutagenic activity was found in Salmonella strains treated
with tetrachloroethylene. Delayed ossification of skull bones
and sternebrae were rqported in offspring of pregnant mice
exposed to 2,000 mg/m” of tetrachloroethylene for 7 hours/day.
on days 6-15 of gestation. Increased fetal resorptions were
observed after exposure of pregnant rats to tetrachloroethylene.
Renal toxicity and hepatotoxicity have been noted following
chronic inhalation exposure of rats to tetrachloroethylene
levels of 1,356 mg/m~. During the first 2 weeks of a subchronic
inhalation ssudy, exposure to concentrations of 1,622 ppm ‘}
(10,867 mg/m~) of tetrachloroethylene produced signs of central 7
nervous system depression, and cholinergic stimulation was
observed among rabbits, monkeys, rats, and guinea pigs.

Toxicity to Wildlife and Domestic Animals

Tetrachloroethylene is the most toxic of the chlorocethylenes
to aquatic organisms but is only moderately toxic relative
to other types of compounds. The limited acute toxicity data
indicate that the LC.., value for saltwater and freshwater species
are similar, around 59,000 ug/liter; the trout was the most
sensitive (LC,., = 4,800 ug/litsr). Chronic values were 840
and 450 uq/liggt for freshwater and saltwater species, respec-
tively, and an acute-chronic ratio of 19 was calculated.

. No information on the toxicity of tetrachloroethylene
to terrestrial wildlife or domestic animals was available in
the literature reviewed.

13. Mennear, NTP Chemical Manager; personal communication, 1984.'_;’
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Requlations and Standards

Ambient Water Quality Criteria (USEPA):

Agquatic Life

The available data. are not adequate for establishing criteria.
However, EPA did report the lowest values known to be
toxic to aquatic organisms.

Freshwater

Acute toxicity: 5,280 ug/liter
Chronic toxicity: 840 ug/liter

Saltwater

Acute toxicity: 10,200 ug/liter
Chronic toxicity: 450 ug/liter

Human Health
Estimates of the carcinogenic risks associated with iifctimo

exposure to various concentrations of tetrachloroethylene
in water are: :

Risk Concentration

10:: 8.0 ug/liter
10_, 0.8 pg/liter
10 0.08 pg/liter

CAG Unit Risk (USEPA): 5.1x10"2 (mg/kg/day)-!

NIOSHE Recommended Standards (air): 335 ng/ng TWA
o 670 mg/a” 15-min Ceiling Level

OSHA Standards (air): 670 ng/l3 gaa
1,340 ng/l3 Ceiling Level
2,010 mg/m” for 5 min every 3 hr, Peak Level
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APPENDIX I

‘ CALCULATED ESTIMATES OF VOC INHALATION
.@. DOSES DURING SHOWERING
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